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= necessary but not sufficient
“There’s nothing we can do… he’ll 
always be a vegetable.”
Unresponsive 
Wakefulness Syndrome
Laureys et al., 2010
Minimally Responsive
- command following MCS+
- non-reflex movements MCS-
Bruno & Vanhaudenhuyse et al., 2011
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Chronic disorders of consciousness






1952, artificial respirator (Ibsen, Copenhagen)
Redefinition of death based on neurological criteria
1966 






1994, Multi-Society Task Force on PVS
>1 year (traumatic)
>3 months (non-traumatic; anoxic)
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disorders of consciousness | behavioural evaluation | electrophysiology | neuroimaging | methods, ethics & quality of life | perspectives
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Vegetative state/Unresponsive
• No sign of consciousness
• No environment interaction
• No voluntary behavior in response to 
visual, auditive, tactile and painful stimuli
• No language comprehension – no 
language expression
• Wake-sleep cycle
Multi-Society Task Force on Persistent Vegetative State guidelines, 1994
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A new name for « vegetative »
Laureys et al, BMC Medicine 2011
“There’s nothing we can do… 
he’ll always be a vegetable.”
Consciousness | Pain in DOC | Spasticity in DOC | Conclusion
www.comascience.org
Minimally conscious state
Limited but clearly discernible evidence of self or environmental awareness -
one or more of the following behaviors:
• Following simple commands
• Intelligible verbalization.
• Purposeful behavior that occur in contingent relation to 
environmental stimuli:
– appropriate smiling
– appropriate vocalizations or gestures 
– reaching for objects
– touching or holding objects
– visual pursuit
Emergence from MCS:
• Functional interactive communication
• Functional use of two different objects
Aspen Workgroup, 2002; 
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Recovery

































– 45  clinical consensus diagnosis ‘vegetative state’ 
– 18  signs of awareness (Coma Recovery Scale-Revised)
 41% potential misdiagnosis
Schnakers et al, BMC Neurology 2009
New studies  ± 30%
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Pain in disorders of 
consciousness
NO RESPONSE AWAKENING GRIMACING
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disorders of consciousness | behavioural evaluation | electrophysiology | neuroimaging | methods, ethics & quality of life | perspectives
Laureys et al, Neuroimage, 2002 
Laureys, Nature Reviews Neuroscience, 2005
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Boly et al, Lancet Neurology, 2008
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Pain in minimally conscious state
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Markl et al. Brain & Behavior, 2013
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Nociception and pain
Chatelle et al, JNNP, 2012





Consciousness | Pain in DOC | Spasticity in DOC | Conclusion 
www.comascience.org
Nociception Coma Scale - Revised
Chatelle, Thibaut et al. NNR, 2013
Correlation between brain metabolism in anterior 
cingulate cortex (ACC–pain matrix) and Nocicetion 
Coma Scale Revised
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Spasticity & upper motor neuron syndrome
 Exageration of myotatic reflex leading to an unvoluntary
muscle contraction after muscle streching or a permanant 
muscle contraction due to an alteration of 1st motoneuron
(CNS) in the spinal cord or in the brain
Aggravating factors: Velocity of streching
Fatigue & stress 
Infection & pain  
Side effects: Muscle retraction (   sarcomeres)
Irreversible stiffness of joints
Vicious positions and pain
Thibaut et al, Brain Injuy, 2013
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Spasticity in DOC
65 sub-acute & chronic VS/UWS and MCS patients 
• 88% (n=57) suffered from spasticity (MAS≥1) and 60% (n=39) 
suffered from severe spasticity (MAS≥3)
• Diagnosis : no ≠ ; VS/UWS = MCS
• Treatment : treated > non-treated (p=0.03)
• Joint fixation : MAS higher if tendon retraction (p<0.001) or 






















Thibaut et al, under revision
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Spasticity in DOC
• Time since insult: positively correlated with MAS scores (p=0.006)
• Pain (Nociception Coma Scale Revised - NCS-R) : positively correlated 
with MAS scores (p=0.01)
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Thibaut et al, under revision
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Study: soft braces
• AIM: Test the efficacy of soft braces on spastic upper limb 
to reduce spasticity in chronics VS/UWS & MCS
• Brace: polyurethane roll in the palm of the hand
• 3 technics : 1. soft braces
2. stretching
3. no treatment




Thibaut et al, under revision
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Post-treatment      
60min


































 Braces increases hand opening (lenght finger-palm)




• Spasticity decrease on fingers flexors
• Increase of hand opening 
• Better improvement for patients without 
tendon retraction
Avantages:
• Easy to apply
• Patient can be alone
• Soft
• Confortable
• Serveral hours per day
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Brain metabolism
Positive correlation between MAS 
score and brain metabolism
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Spasticity is correlated with pain and    over time
 Treat it as soon as possible
Conclusion
Patients in MCS perceive pain like us!
 Use appropriate scales 
(CRS-R and NCS-R) 
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control             patient
Soft splints seem to    spasticity 
and hand opening
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THANK YOU!
